Iron content correlates with peroxidase activity in cysteamine-induced astroglial organelles.
A subpopulation of astrocytes in periventricular brain regions and in cysteamine-treated neuroglial cultures contains cytoplasmic granules that exhibit an affinity for Gomori stains, orange-red autofluorescence, and non-enzymatic peroxidase activity. The autofluorescence and pseudoperoxidase activity are consistent with the presence of porphyrins and heme iron, respectively. In the present study, we employed diaminobenzidine cytochemistry, transmission electron microscopy, and energy-dispersive X-ray microanalysis (electron microprobe) in an attempt to correlate fine structure with the peroxidase activity and elemental composition of the cysteamine-induced inclusions in cultured astrocytes. In osmicated preparations, these membrane-bound inclusions varied greatly in size, were round or ovoid in shape, and exhibited an intensely electron-dense granular matrix. In non-osmicated preparations, many inclusions exhibited internal membranous partitions producing complex subcompartmentalization. Diaminobenzidine reaction product, indicative of endogenous peroxidase activity, was occasionally observed distributed diffusely throughout the granule matrix. More commonly, peroxidase activity was restricted to specific intraorganellar compartments. Elemental iron was detected in the inclusions by electron microprobe analysis. The presence and concentration of iron in these organelles correlated closely with the presence and intensity of diaminobenzidine staining, suggesting that redox-active iron mediates the pseudoperoxidase reactions in these cells. Cysteamine-induced derangements of porphyrin-heme biosynthesis may be responsible for the proliferation of iron-containing gliosomes in these astrocytes.